Down-regulation of RNA helicase II/Gu results in the depletion of 18 and 28 S rRNAs in Xenopus oocyte.
Genetic manipulations have revealed the functions of RNA helicases in ribosomal RNA (rRNA) biogenesis in yeast. However, no report shows the role of an RNA helicase in rRNA formation in higher eukaryotes. This study reports the functional characterization of the frog homologue of nucleolar RNA helicase II/Gu (xGu or DDX21). Down-regulation of xGu in Xenopus laevis oocyte using an antisense oligodeoxynucleotide results in the depletion of 18 and 28 S rRNAs. The disappearance of 18 S rRNA is accompanied by an accumulation of 20 S, indicating that xGu is critical in the processing of 20 to 18 S rRNA. The degradation of 28 S rRNA into fragments smaller than 18 S is also associated with a specific decrease in the level of xGu protein. These effects are reversed in the presence of in vitro synthesized wild type xGu mRNA but not its helicase-deficient mutant form. Similar aberrant rRNA processing is observed when antibody against xGu is microinjected. The involvement of xGu in processing of rRNA is consistent with the localization of Gu protein to the granular and dense fibrillar components of PtK2 cell nucleoli by immunoelectron microscopy. Our results show that xGu is involved in the processing of 20 to 18 S rRNA and contributes to the stability of 28 S rRNA in Xenopus oocytes.